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Abstract 
Drive control system plays aextensive role in pipeline robot.a good way to look at the 
pipeline, an original mobile pipeline robotic with crawler drive unit, power and screen 
unit.central control unit is developed. Considering the restrained area, a compact hardware 
device is designed with controllers. With made-to-order protocol for the crawl robot, an 
intelligent drive control system is developed. The implementation of the crawl robot 
demonstrates that the presented drive control scheme can meet the motion control 
requirements of the pipeline crawl robot. 
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INTRODUCTION 
The importance of mobile robots is well 
evident in industries to handle 
investigations, repairs, manipulations and 
other operations. These days, mobile 
robots are the focus of attention to improve 
and lots of researches are performed to  
propose different types of the mentioned 
robots with different functionality. 
 
The new version of robots which is 
proposed in order to investigate the 
internal space of the pipes and detect the 
cracks, leaks, etc. and implement non-
destructive tests on them are 1 -
Multifunctional Mobile Units called in-
pipe inspection robots (IPIRs) which are 
more efficient. These kinds of robots are 
divided into three categories including 
without wheel robots, caterpillar robots 
and wheeled robots. 
 
This is an era of automation where it is 
widely described as alternative of manual 
effort by using mechanical energy in all 
tiers of automation. The operation remains 
an critical part of the system despite the 
fact that with changing needs on bodily 
enter because the degree of mechanization 
is improved. 
 
Degrees of automation are of two types, 
viz. 
 Full automation. 
 Semi automation. 
In semi automation a combination of 
manual effort and mechanical power is 
required whereas in full automation human 
participation is very negligible. 
 
NEED FOR AUTOMATION: 
Automation can be performed through 
computers, electronics, hydraulics, 
pneumatics, robotics, and so on. of these 
resources; electronics form an appealing 
medium for low cost automation. the 
primary benefits of all digital structures 
are financial system and ease. 
 
ROBOT DESIGN 
Desired robot specification has to be 
determined :-  
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Table.1.robot specification 
P i p e  d i a m e t e r 
 
1 6 0 m m - 2 2 0 m m 
W e i g h t 
 
L e s s  t h a n  2 k g 
T o t a l  l e n g t h 
 
3 0 0 m m 
S p e e d 
 
1 0 r p m 
C a m e r a 
 
1 
 
Ca m e r a  v i e wi ng  ang l e 
 
 
 
Camera resolution 
1 8 0 d e g r e e  b o t h  v e r t i c a l  a n d  
Horizontal 
 
1.3MP 
 
2D drawing 
 
Fig.1. 2D drawing of pipeline inspection 
robot 
 
1. Detecting camera 
2. Spring 
3. Wheel 
4. Gear 
5. DC motor 
6. Pipe 
 
INSPECTION 
Critical appraisal related to examination, 
measurement, trying out, gauging, and 
contrast of substances or gadgets. 
Theinspection determines if the cloth or 
object is in right quantity and situation, 
and if it conforms to the relevant or 
detailed requirements. Inspection is 
commonly divided into three classes: (1) 
Receiving inspection, (2) In-manner  
 
Inspection and (three) very last inspection. 
In excellent manipulate (that is guided via 
the precept that "great can not be inspected 
right into a product") the role of inspection 
is to verify and validate the variancedata; it 
does not involve separating the good from 
the bad. 
 
 
WORKING PRINCIPLE 
The major concepts/components used in 
this project are RF (Radio Frequency) 
technology, D.C motor, power circuit and 
power transmission etc. We designed an 
RF based control system to control Robot. 
The signal get generated and transmitted 
with the help of antenna, provided on it. 
Now the receiving section which we 
already installed on the robot will receive 
the signals and send the received signals to 
the motor drive, on the basis of which 
motor driver will drive the robot and robot 
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climb through the pipe. 
 
Radio Frequency is a flexible technology 
that is convenient, smooth to use, and 
properly desirable for computerized 
operation. It combines benefits now not to 
be had with other technology. it is able to 
be furnished asread-most effective or 
examine/write, does no longer require 
contact or line-of-sight to perform, can 
characteristic underneath a diffusion of 
environmental situations, and affords a 
high level of records integrity. The device 
can contain commands for robot. RF 
technology makes use of frequencies 
within the range of 50 kHz to 2.five GHz. 
An RF transceiver that generates the RF 
signals. 
 
A reader that receives RF transmissions 
and passes the data to a host system for 
processing. To control robot a remote is 
designed which has a number of switches 
on its control board. As soon as you press 
any button it transmits signals that are 
received by receiving section then it 
decodes it and on the basis of signals, 
motion takes place in the robot like 
forward, backward. Robot receives this 
signal with the help of antenna present on 
the head of the robot. 
 
Main control unit for this pipe inspection 
robot will be using Arduino Micro 
ATmega328p microcontroller. Integrated 
Universal Serial Bus(USB) 
communication eliminates the need for 
secondary processor. This microcontroller 
is selected due to the miniature size of the 
board and the amount of available input 
and output pins. 
 
DC geared motor responsible for 
expansion doesn’t require a pwm pins due 
to its low rotation per minute(rpm). 
 
PROGRAM 
#define m11 7 
#define m12 8 
#define m21 5 
#define m22 6 
#define m31 13 
#define m32 12 
#define m41 11 
#define m42 10 
#define IR 4 
void setup() { 
pinMode(m11,OUTPUT); 
pinMode(m12, OUTPUT); 
pinMode(m21,OUTPUT); 
pinMode(m22,OUTPUT); 
pinMode(m31,OUTPUT); 
pinMode(m32, OUTPUT); 
pinMode(m41,OUTPUT); 
pinMode(m42,OUTPUT); 
} 
 
void Forward(void){ 
digitalWrite(m11,HIGH); 
digitalWrite(m12,LOW); 
digitalWrite(m21,HIGH); 
digitalWrite(m22,LOW); 
digitalWrite(m31,HIGH); 
digitalWrite(m32,LOW); 
digitalWrite(m41,HIGH); 
digitalWrite(m42,LOW); 
delay(5000); 
} 
 
void Reverse(void){ 
digitalWrite(m11,LOW); 
digitalWrite(m12,HIGH); 
digitalWrite(m21,LOW); 
digitalWrite(m22,HIGH); 
digitalWrite(m31,LOW); 
digitalWrite(m32,HIGH); 
digitalWrite(m41,LOW); 
digitalWrite(m42,HIGH); 
delay(5000); 
} 
 
void Stop(void){ 
digitalWrite(m11,LOW); 
digitalWrite(m12,LOW); 
digitalWrite(m21,LOW); 
digitalWrite(m22,LOW); 
delay(5000); 
} 
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void loop() { 
Forward(); 
delay(5000); 
Reverse();  
delay(5000);   
} 
PROTOTYPE AND RESULTS: 
The mechanical components of the robot 
were built following the project 
specifications and the final prototype with 
its control interface is presented in figures.
 
 
 
 
FUTURE SCOPE 
The presented robot can be further updated 
by improvising the following: 
• To make the system more concise and 
variable according to size. 
• By using HD camera with rotation 
possible in all direction (360 degree 
rotation). 
• Enabling the robot with tools for 
repair. 
• This is the first implementation of the 
project and hence there is huge scope 
of improvement in the future. Some of 
the areas where improvement should 
be sought include the following:  
• Versatility: currently it only works 
with pipes of fixed diameter. This has 
to be corrected in the future enabling 
the robot to work with different sizes 
of pipes and even at horizontal and 
vertical angles.  
2. Battery life: currently a 1.2 AH 12V 
lead acid battery is used to power the 
system. Due to the low capacity of the 
battery the system runs out of charge 
relatively quickly. This should be 
corrected in the future with the use of 
larger size batteries and also by improving 
the over all efficiency. 
CONCLUSION 
Different solutions for the pipeline 
inspection problem were analyzed. The 
conception of a robot for this purpose 
comprises a big number of project 
variables, and there is a diversity of 
solutions for this problem available on 
literature. Considering the multiple design 
possibilities, and regarding the project 
requirements, a remote-controlled robot 
with wheelbased motion mechanism was 
build. Visual inspection tasks are possible 
through a camera equipped with 
illumination control mechanisms. The 
maximum operation time is limited by the 
embedded batteries. The accordance with 
the project requirements was verified by 
means of field tests executed with the 
prototype. 
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